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1
SAND DEWATERING DEVICE AND METHOD

FIELD OF THE INVENTION

The present invention relates to an apparatus for dewater-
ing aggregate, commonly referred to as sand and gravel. It
may of course be used for dewatering other materials, such as
ore and minerals.

BACKGROUND OF THE INVENTION

In the processing and handling of aggregate materials such
as sand, gravel or crushed stone, as well as 1n related industrial
matenals like coal, slag, 1ron ore, phosphate, potash, primary
metal and related chemical industries, 1t 1s necessary to utilize
relatively large quantities of water or other liquids in conjunc-
tion with or as a dispersing medium for finely sized solid
particles produced in the respective grading, concentration or
other process. At some point 1 the process, 1t 1s usually
necessary to subsequently effect a separation or dewatering of
these fine solid matenals from the slurry contaiming them.

One method of dewatering fine granular material prior to
disposing of the waste water or other liquid has been to
subject the mixture to suitable dewatering devices. The most
widely employed method for dewatering in the mineral
aggregates industry 1s an inclined screw dehydrator which
slowly moves the solid material up the incline of the screw
thread out of a feed basin permitting back tflow of the water to
waste. However, such equipment has limited water handling
capacity and 1s plagued by the loss of valuable fines which are
carried away 1n the back flow. Also, while such equipment
only consumes an amount of energy, typically of 15 horse-
power to dry 100 ton per hour to a level of 20% by weight to
25% by weight moisture, the moisture level remains high.

Another technique 1nvolves the use of centrifugal force to
remove the free moisture. However, the high cost, high power
consumption, and wear characteristics associated with such a
centrifuge apparatus have prevented the wide use of that
technique on a commercial basis for handling abrasive mate-
rials. Similarly, the use of pressure or vacuum filters has not
been commercially attractive, particularly for the sand and
gravel and crushed stone industries.

Another common technique employed for dewatering fine
particle slurries 1s the use of vibrating dewatering screens.
The deck of these screens have often taken the form of finely
woven wire cloth through which maternial may pass. Some
have 1n recent times used urethane decks with small openings
for water to pass. However the typical horsepower consump-
tion of a dewatering screen system 1s high, 1.e., 85 horsepower
per 100 ton per hour, to achieve a moisture level of 8% by
weight to 13% by weight; the typical vibratory dewatering,
screw, while 1t does dry to levels of moisture of from 8% by
weilght to 13% by weight, uses an 85 horsepower per 100 ton
per hour power consumption. Moisture content may vary by
particle size and mineral composition. The assignee of the
current application manufactures both conventional dewater-
ing screws and dewatering screens. As discussed, both have
deficiencies, etther high residual moisture or high power con-
sumption to achieve low moisture.

As can be appreciated, the industry i1s constantly seeking
improved methods for dewatering large quantities of fine
solid slurries, particularly sand and gravel but not exclusively
sand and gravel. Moreover, the industry 1s also seeking this
improvement 1n ways which decrease moisture level eifi-
ciently with mimmum power consumption.

Accordingly, it 1s a principle object of the present invention
to provide a new and improved dewatering device which
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combines the advantages of an inclined rotatable screw and a
vibratory dewatering screen, each designed so that they will
cooperate together, 1.e., co-act and provide a new and
improved dewatering system that substantially increases the
eificiency of the dewatering operation to achieve low mois-
ture levels at lower power consumption cost.

Another object of the present invention 1s to provide a
method of dewatering which achieves the above objective
without the need of employing impractical and cost netfi-
cient techmiques such as centrifugal apparatus, pressure or
vacuum {ilters, etc. The present device and method 1s
umiquely suited, particularly for the sand and gravel and
crushed stone industry, to provide lower cost effective dewa-
tering.

A better understanding of the objects, advantages, features,
properties and relationships of the component parts and the
entirety of the invention will be obtained from the following
detailed description and accompanying drawings which set
forth an illustrative preferred embodiment and are indicative
of the way 1n which the principles of the mvention can be
employed.

BRIEF SUMMARY OF THE INVENTION

A dewatering device for aggregate products such as sand
and gravel and ore and minerals, to allow dewatering to a
moisture within the range of 8% by weight to 13% by weight
at the rate of 100 tons per hour utilizing only 30 horsepower.
This energy eificient dewatering system uses an inclined
rotatably mounted dewatering screw to mnitially dewater, fol-
lowed by an associated vibratory dewatering screen to
achieve combined results that neither an inclined dewatering
screw or a vibratory screen can achieve separately.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic of a side view of the dewatering
device.

FIG. 2 1s a plan view of the device of FIG. 1.

FIG. 3 1s a perspective view of the exit end of the dewater-
ing screw at the entrance to the vibratory dewatering screen.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings 1n greater detail wherein
like reference numerals indicate like parts throughout the
several figures. The device or unit 1s referred to generally as
10.

FIG. 1 1s a schematic with parts broken away of a side view
of the dewatering device 10 utilizing the features of the
present invention. The dewatering device 10 1s suitable for
dewatering aggregate product, 1.e., sand and gravel but may
be used for dewatering other products such as minerals, ores,
etc. Those of ordinary skill in the art appreciate this wider use
and need no further description of alternative substrates with
which this device may be used. As shown 1n FIG. 1, the device
10 includes an inclined dewatering screw 12 contained within
a housing 14 having a lower or entrance end 16 and bottom 20.
The dewatering screw 12 1s mounted on an incline within the
housing, which 1s supported in its inclined position by legs 22.

Inclined dewatering screw 12 1s rotatably mounted 1n con-
ventional fashion at 24, 26. The dewatering screw flights 28
may have holes for bolts to hold an abrasion resistant liner
(notdepicted). Atits upper end, dewatering screw 12 1s opera-
tively connected to motor 30 to allow rotational operation of
dewatering screw 12. Motor 30 can vary in horsepower but
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generally 1s from 15 to 50. Housing 14 1s open at 16 for
entrance of sand and gravel 32, which drops to auger or
dewatering screw 12.

In operation, sand and gravel 32 1s delivered via opening 16
into the lower entrance end 16 wherein 1t falls to the bottom
20. Flectric motor 30 operates to rotate dewatering screw 12
to convey sand and gravel 32 up the incline of the dewatering,
screw 12 via tlights 28. Of course, the water drains back down
as 1llustrated at water level 32 as the aggregate 1s conveyed up
the incline.

Certain constructional features of the dewatering screw
device 10 are worthy of mention for this importance of the
combined unit. As earlier indicated, the motor 30 can have a
horsepower within the range of from 15 to 50. The length of
the dewatering screw 12 can vary but will generally be within
the range from 20 feet to 35 feet with lengths at the shorter end
of the range being most preferred. The angle of the inclined
dewatering screw 12 can vary from about 15° above level to
about 25° above level with 18° above level being most pre-
terred for the incline.

The uniqueness of the combination of the present invention
resides 1n the construction of the unit at the upper end or exat
end 18 of housing 14 which allows the co-action of the dewa-
tering screw portion and the vibratory screen portion.

The configuration of the exit end 18 of screw housing 14
and the beginning into vibratory portion 42 of the overall
device 10 1s best illustrated in FIGS. 2 and 3. Atits exitend 18
screw housing 14 1s welded to the horizontal housing of
vibratory portion 42 to define the entrance to the vibratory
housing 44. Screen 46 1s mounted for linear and horizontal
movement within vibratory housing 44. Motor mount 48 1s
mounted at its lower end to screen 46 and at 1ts upper end to
vibratory motors 30, 51. Coil springs 52, 54 are mounted to
vibratory housing 44 and vibratory screen 46 to allow dewa-
tering screen unit to vibrate when vibratory motors 30, 51
operate to 1itiate a linear and horizontal motion, moving the
sand and gravel 32 whole particles towards the exit end 56 to
turther dewater. The vibratory screen 46 may utilize a ure-
thane deck with 14 mm apertures to allow the user to dewater
a broad range of particle sizes. Depending on the application,
the opening can be up to 1 mm. The deck can handle up to
approximately 14 inches of maternial depth, making use of the
bottom layer material as a filter media. The dewatering screen
may be constructed of high quality ASTM A36 structural
steel.

The bed of the screen 46 has two angles. At the beginning
it parallels the dewatering screw 12, but the end at the dis-
charge point 1s horizontal. Dry sand and gravel moves out the
exit 56 after the vibratory shaking of screen 46 caused by
motors 50, 51. Motion or vibration 1s supported by springs 52,
54.

Material that comes through the 14 mm screen 46 along
with the water 1s collected 1n an under screen pan called an
underflume 58. This water and fine sand mixture flows down
hill (arrows 60) along the underflume 58 to 1ts lowest end 62.
At this point there 1s a gap 1n the tub around the dewatering
screw 14. This sand and water flows back into the area of the
dewatering screw. The water will overtlow the back end of the
washer and the fine sand will be pushed by the screw back
onto the dewatering screen 46. The excess water flows out the
back end of the screen via the belly pan (at 62).

The recycle of fine sand and gravel 32 which has traveled
via directional arrow 33 (FIG. 3) up inclined screw 12 via its
flights 28 and into vibratory screen 46, followed by fines
dropping through underflume 38, via directional arrows 60 so
that 1t 1s pushed back to the dewatering screw 12 for recycle
back along the direction of arrow 33 1s unique, and allows for
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the increased eificiency that exceeds that of a dewatering
screw alone or a vibratory screen alone. As a result, energy
eificiency and dewatering levels never before achieved with
either device alone or simply added together 1n seriation are
achieved.

Certain constructional features of the dewatering device
portion 42 are worthy of mention. Dual vibratory motors 50,
51 can easily be set to increase vibratory intensity resulting in
higher production and drier product 1f desired. Put another
way, they are adjustable for the amount of acceleration
desired. Generally 7.5 horsepower motors are satisfactory to
provide this “g” force. The larger the screen 46, the greater the
force required. The deck or vibratory screen size 46 can vary
in width and length. When used in combination with the
dewatering screw portion 12 of the device 10 together they
co-act to achieve from 8% by weight to 13% by weight
dryness (comparable to dewatering screens) but at a much
lower horsepower consumption than a dewatering screen sys-
tem alone or a dewatering screw alone, 1.¢., successiul opera-
tion can regularly be achieved at an average o1 30 horsepower
consumption per hour per 100 ton to achieve moisture levels
of 8% by weight to 13% by weight. This has heretofore not
been achievable at such low power consumption costs.

Moreover, 1t 1s important to realize that these results are
achieved without the use of energy consuming pumps which
have the disadvantage of increased energy consumption and
wear to parts due to the high abrasion wear and tear caused by
sand and gravel aggregate to the pumps. It 1s also important to
note that the preferred screen used 1n the dewatering screen 46
1s a two direction screen, meaning for a portion of its length at
the beginming of the screen, 1t 1s parallel to the auger shait. At
approximately 3 of the way along, the screen bed becomes
horizontal. Thus, achieving 1t’s most eflicient angle.

It 1s not known why this total unit 10 operates more elli-
ciently than erther portion alone, but 1t 1s believed to be the
result of the unique arrangement of the exit end of the dewa-
tering screw and entrance to the dewatering screen, namely
use of the correct operating parameters including inclination
angle of the dewatering screw, and 1ts free association with
the entrance end of the vibratory dewatering screen followed
by the earlier described recycle. It 1s more efficient, due to the
unmque 1dea of reintroducing the minus 25 mm material that
escapes through the urethane screen cloth. This matenal 1s
reintroduced to the dewatering screw just below the water
line. This eliminates the need for expensive and energy inten-
stve pumps and cyclones, closing the circuit.

Of course, we do not wish to be bound by the theory here
presented, but 1t 1s set forth as one scientific explanation for
the unique co-action here described to achieve the results here
demonstrated.

Of course, once the sand and gravel 32 have been separated
from the water 43, 1t can be placed 1nto storage or immedi-
ately used, whichever 1s preferred or needed.

It 1s to be understood that the present mvention i1s not
limited by the preferred embodiment described above but
encompasses the concept generically and all embodiments
including those associated in the doctrine of equivalents 1t the
law allows for falling within the scope of the following
claims. The terms used herein are used without special mean-
ing and are mtended to encompass their plain ordinary lan-
guage meaning of the words to one of skill 1n the art.

What 1s claimed 1s:

1. A dewatering device for aggregate product, comprising;:

a housing having an entrance end and an exit and;

an inclined dewatering screw rotatably mounted with said
housing, and positioned below said entrance end; and
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a vibrator dewatering screen having an entrance and
mounted with said housing adjacent said exit end of said
housing for receipt of aggregate product that has passed
through said dewatering screw;

said dewatering screw having an associated recycle system
to recycle fines that have passed through the vibratory
dewatering screen back to the dewatering screw; and

a vibrator motor or motors, mounted to linearly and hori-
zontally move said dewatering screen.

2. The device of claim 1 which includes an exit and asso-
ciated with said vibrator dewatering screen for exit of dewa-
tered aggregate.

3. The device of claim 1 wherein the dewatering screen 1s a
two directional screen so that the 1nitial pass through material
can be reintroduced to the dewatering screw.

4. The device of claim 1 wherein the aggregate product that
leaves said dewatering screw 1s sand and has a moisture
content of 15% by weight to 25% by weight.
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5. The device of claim 4 wherein the aggregate product
leaving the dewatering screen has a moisture content of from
about 8% by weight to about 13% by weight.

6. The dewatering device of claim 5 wherein the dewater-
ing screw 1s from about 20 feet in length to about 35 feet 1n
length.

7. The dewatering device of claim 5 wherein the dewater-
ing screen 1s from about 6 foot 1 length to about 12 foot 1n
length.

8. The dewatering device of claim 1 wherein the dewater-
ing screw 1s mounted at an angle of from 15° to 25° above
horizontal.

9. The dewatering device of claim 8 wherein the dewater-
ing screw 1s mounted at 18° above horizontal.

10. The device of claam 1 which uses 30 horsepower to
dewater 100 tons of aggregate/hour to a moisture level of
from about 8% by weight to about 13% by weight.
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